PHYSICS oF PARTI CLE DETECTION

0 NQ Aded PQA“(J?S b {xF[o?'h'y\?_ Seme.
Serf of interacion of T j«rf\‘du Wit
fe waterial (n the detecfor

o "Dt‘-Fsznhf ph i esd processed ave {nvolved
‘n The defecfion of dm?d. and nowfwt Fayﬁdu

e C’\araru' Gn\(ﬁde.s ’J){as‘ﬁb? -H'wowik wather

ol - Pytm‘?duc_ do Tnferechons with
) afomte  efechms (dbww\f /m)
— Scallévr

- fﬁn«? due fo l‘t\kmd’ms/ 3&7’4"‘?’?—
C off efave mudded

O+ther Processes:
 — Produtim o 2m  radiafion

.;, Cz'ywkpv A Trangs hon MMM,‘ S'u‘nTcM'%

bwm:3~MA&¢'7 (for elechons ard k\;&

| | | n Mms)
e Phodons are detected [meatured ‘Vio

O plaelechic e, Gmplm susdierivg

| oY poiv pvedmckion | RN

K quﬁtu\; QLPMWN(?‘C&W/:}“? %4 “Fnk inferaafns




~ Energy  Loss by Jonization

Consider a heqv c}wcw?e_d

@""” | particle weth c‘quc ve and
,--____,______ - Vdoufz v Po__gsn\a%rou?‘t

Adome mfc na(

The MOchl\km ‘tmvufevﬁd o an e(cofrow

'Wk- mp.:knol at a daglance amo( MP&U(‘
pamudcv b s,

R v 400
A ...fnu« ze e b . dy
b L v 7 v
0 —De |
400 +50 |
ze? fb dse 2 !"l fd(x{b)
L - %3 '»-:’y 2 - 3
v _”( b’-m‘) L JMQ(/‘,)I) .
2 =t
= e:}..e—- -——-C() |
b-v




. n we onsider a'c?fc’ndvicﬂl shell bedsiten
" b ad bedb and in thickuess dw, e enery
. dpasfered {0 eleckvovs  becomes,

_AE(R) = 22%* . anb.de.dx
- Mb;vt

| - bnax
- dt A;Wn.c‘z‘e“ db _ 4VT € L. bwax (3)
dAx T met ] :

b mu bz
|  bmia - |
The wmaximuwm {rantfevable -va?a in a ﬁeMLW
collisim (s @"fMgijsze = 2y 'm ol .

S

s

2
ot 2%’ 2) Nbo.os X8
.?—1 mo' - /,ib:_.‘,t usive (2) BM,\, s
The jnhvad fﬁn Mq&* take P‘A(e n o hme
ahort (ompvucd_ 4% e Ovbili period of VFA

\
\
adowie  eledtvont v B :
J

o b _ 1 - .




g

-a; T mV “ZelV

e
= { _dE . hrmz‘e"‘/&»/w,z'

&L"’"‘ Classiead FOYMu.(p..

A sewd clamad afpvoac!. ot bmins bunx ;
fsuwe  min . smpad' pﬁmmuer 1 be hslf
The de Bvoykf. vowefenf"« ot e elechvon

W . _h | |

[

bmiv\ = IE, 2%“0
T kbere,
Do = .{.\.’. . hofy b
| e v hV T
‘.?‘.E k¥ neze’ IR 27 mu"
dhx - mu?t T

( P




. ~ Quaniuw Treatment :

A proper tveatment oFf Mer?? loge must

doke wfo aueunt (1) Tt energy dransfevs
B ademic olectons  acauy i discrefe amomts
O0nd (1)R wave M‘fuv{ q— ()ad\‘des . Quch a
treatment  was dove L# | Bethe & 8Bloch in em((a
1305, | - | :
w
_dE | ‘f“ _ﬁ*(a,u)dw
0 |

dx

% CE,H) = Cyoss Sechon -Gev an tndid et Pav{‘dg
etk ucvaf E 1o lote an amount &f %eva Nl;
tn The o llssion m'e»‘"m’ an elecfvon . The fmn;{ﬁb
pabaki iles for excitetion o iowd gefion Of an
cledan dse calimiated wing fintt ovder perfurbia
hesry. the {neidlund .Pef"di is teented as &

tkﬂl. wave.

S _..dE = HT Ne 125_4- E3A M&Ehm "‘ IL‘ |
| 2-; 'Mi}" b N I& '\

BQ‘“‘Q - Bloh F‘Vluq_(ﬁ




o &' % .* Z 111 2*@‘;”*« r oLe

“ /

| NA’ Aﬂ?mﬂ'm Number | S’,;:;:z“;f
. B Redis = el Very b

7= dmnr é} e (utming l»«\'ﬁ‘v‘e - energied

¥ «  Mowec rumber 0[, T M‘kvc'u,! |
A = Mast namber .
) .:.- ' Du:lt; E ffet (arrmmeter

RN *(‘., u"d mc:_z . I\__'_e ,P
o | {Io ’&wfnl m.w"z
and  oonverfesd B4y LA
- K= L(TTNAW} Mect = 307 MeV/a.c»'L




o Reaches minimum

| afP’/S’li (M1P) _dE

o 'ﬁ\u‘ viges c‘uexfoﬁ
‘ An fl, term | |
o (advibiding by more s
Cdet el

9 Qa, Qj\‘v(‘sr9» wf& Caucel(l-al by.

N dw«t? Q«H-'e S’cvee,wuxa, L mave
diatest  afors o

— Fc‘vku' Pleteam

9




Z deperdance
e [‘“,*‘“ = 148 MeVo

._._,_ “«6;' Ne\/[tu

@ - R [ ] 5 o
TTTYITYYTITYINY ¢ 1
- 3

»
veYyey

-dB/ds (MeV g"'cm?®)

T Mewsured 483,
1 i the PEP TPC

~ Mazs ae_,(pwalehcc

of da

SRR

dE/dx (keV/cm)

-t

Momentum (GeVrc) "—27 (&(ﬁdb I—D




.

—

The Befhe- Bloch -Brmuk | fved Wi Ao

- man/aversge nevgy loss. T Min’ abrorbers,

. ’mﬂ- 4“'-?3, o:s diﬁnbubm 0.

| B

- Pprobability L (Af)

energy loss AE [keV]

POY =l i(are™)

energy loss AE(kev)

For dep'l L

<aep s st

/’\

Mat Proatle
-anw (au

(Landass i o

pP AE — LAE> R
( <Q£> | gsmff
dewaton from TR 2:
For *ff\w& QbSWerS !

“"> GMSS\QV\ |

_ 3 GeV electrons |

PR PR, SR Sy, o
4 5

o energy loss [ keV/em ]




o ® ~
| («)t",‘\ F‘ dare '~

aasaber 4 Colli 5 NS

? e,r\evga L‘”‘S

~ = A-hhs%uz/ desfribuf on
r_x CW Qrosnd

— P\m?c*”*%'ﬁ

RCE) = f——a/dx

eacrgy will have diffent [

%

d&




